Electron microscopic evidence for the mechanism of blood-retinal barrier breakdown in diabetic rabbits: comparison with magnetic resonance imaging.
Diabetes leads to a breakdown of the blood-retinal barrier (BRB), which can be demonstrated in experimental models by immunocytochemistry and magnetic resonance imaging (MRI). The present study utilizes these methods to investigate the mechanism of BRB breakdown in diabetic rabbits, a model ideally suited to both procedures. Rabbits were treated with alloxan and examined 2 months, 1 year, and 1.5 years after the development of diabetes to assess BRB breakdown using MRI and immunocytochemical staining for endogenous albumin. Using MRI, an increased incidence of retinal vascular leakage is first evident at 1 year of diabetes. Electron microscopic immunolocalization of albumin suggests that BRB compromise is principally mediated by transendothelial transport of serum proteins in endocytic vesicle-like structures of approximately 0.4-1 micron diameter. Some additional retinal vascular leakage is occasionally demonstrated through the interendothelial cell tight junctions, but only when adjacent vascular endothelial cells show degenerative changes. The similarity of these findings to those previously reported for diabetic humans and rats supports the use of the diabetic rabbit as a model for studying BRB dysfunction. MRI and electron microscopic (EM) immunocytochemistry are complementary methods for evaluating BRB dysfunction. MRI can provide an overall picture of the entire eye without sacrificing the animal. EM immunocytochemistry can provide a more detailed picture of a limited area of interest to gain insight into the mechanisms of extravasation. Together, both methods provide a more complete understanding of BRB breakdown in diabetic rabbits.